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@ The inventiOT relates to a bw-pressure mercury 
discharge lamp comprising 

- a first lamp vessel <La1) provided with a first 
electrode (E11), with a filling comprising mer- 
cury and rare gas, and with a first luminescent 
layer which radiates white light of a first colour 
temperature during lamp operation, 

- a second lamp vessel (La2) provided with a 
second electrode (El 2). with a filling compris- 
ing mercury and rare gas, and with a second 
luminescent layer whidi radiates white light of 
a second colour temperature different from the 
first during lamp operation, 

- means I for generating a first current through 
the first lamp vessel and a second current 
through the second lamp vessel, 

- means II for adjusting the ratio between the 
effective value of the first current and the ef- 
fective value of the second current. 

According to the invention, the low-pressure 
mercury discharge lamp is characterized in that the 
first and the second lamp vessel are interconnected 
by means of a connection (V) which allows the filling 
to pass and together enclose a discharge space, in 
that the first current and the second current are high- 
frequency currents of changing polarity, and in that 
the discharge space contains only one furth^ elec- 



trode (E13). 

It is achieved thereby that the cobur tempera- 
ture of the light radiated by the lamp can be ad- 
justed over a comparatively wide range, while the 
lamp is of a simple construction and has a compara- 
tively high luminous efficacy. 
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The invention relates to a low-pressure mer- 
cnjry discharge lamp comprising 

- a tirst lamp vessel provided with a lirst elec- 
trode, with a fining comprising mercury and 
rare gas, and with a first luminescent layer 
which radiates white light of a first colour 
temperature during lamp operation, 

- a second lamp vessel provided with a second 
electrode, with a filling comprising mercury 
and rare gas, and with a second iuminescent 
layer which radiates white light of a second 
colour temperature different from the first 
during lamp operation, 

- means 1 for generating a first current through 
the first \smp vessel and a second current 
through the second lamp vessel, 

- means II for adjusting the ratio between the 
effective value of the first current and the 
effective value of the second current 

Such a Jow-pressure mercury dis<^arge lamp 
is known from Japanese Patent publication JP-A3- 
222290. In the known low-pressure mercury dis- 
charge tamp, both the first and the second lamp 
vessei is provided with two electrodes, while both 
the first and the second current is a direct current. 
The compositions of the first and second lumines- 
cent layers were so chosen that during lamp opera- 
tion the two lamp vessels radiate white light of 
which the colour point either coincides with a point 
of the Plaockian locus or is situated close to the 
Pianckian locus. Since the colour points of the light 
radiated by the first and the second lamp vessel 
were chosen to be different, it is possible to adjust 
the colour point of the light radiated jointly by the 
two tamp vessels over a certarn range by using the 
means II. Each colour point within this range lies on 
the Pianckian locus or in the immediate vicinity 
thereof. As a result the colour of the light radiated 
by the low-pressure mercury discharge lamp is 
perceived as pleasant by the human eye. A dis- 
advantage of the known low-pressure mercury dis- 
charge lamp is. however, ttet its luminous efficacy 
is low while in addition the use of a direct current 
may lead to striations. The construction of the 
known low-pressure mercury discharge lamp, 
moreover. Is comparatively expensive. 

It is an object of the invention to provide a low- 
pressure mercury discharge lamp whose colour 
point is adjustable, whose luminous efficacy is 
comparatively high, and whose construction Is 
comparatively simple. 

According to the invention, this object is 
achieved in a low-pressure mercury discharge 
lamp of the kind mentioned in the opening para- 
graph in that the first and the second lamp vessel 
are interconnected by means of a connection which 
allows the filling to pass and together enclose a 
discharge space, in that the first current and the 



second current are high-frequency currents of 
changing polarity, and in that the discharge space 
contains or\\y one further electrode. 

Since the discharge space of a Jow-pressure 

5 mercury discharge lamp according to the invention 
contains only one lurther electrode, the construc- 
tion of the low-pressure mercury discharge lamp is 
comparatively simple and thus comparatively in- 
expensive. The first and the second current fiow 

10 through the further electrode for each adjusted 
colour temperature during stationary lamp opera- 
tion. This means that the current through the fur- 
ther efectrode has a comparatively high value for 
each adjusted colour temperature. As a result of 

75 this, the electrode drop of the further electrode is 
comparatively low, so that only a comparatively 
small portion of the power consumed by the low- 
pressure mercury discharge lamp is dissipated in 
the space between the positive column and the 

20 further electrode. The luminous efficacy of a low- 
pressure mercury discharge lamp according to the 
invention is comparatively high as a result and 
also because the first and second currents are 
high-frequency currents. 

25 It should be noted that a low-pressure mercury 

discharge lamp is disclosed in, for example. US 
Patent 4,625,152, comprising three interconnected 
lamp vessels whose walls are coated with a red- 
luminescing, a blue-luminescing and a green- 
so luminescing layer, respectively. The low-pressure 
mercury discharge lamp is provided with three 
anodes and a common cathode. This low-pressure 
mercury discharge lamp, however, is designed for 
DC operation, this direct current periodically main- 

35 taining a discharge in each of the three lamp 
vessels in succession. The colour of the light radi- 
ated by the low-pressure mercury discharge lamp 
is adjusted in that the time intervals during which a 
discharge is maintained in each of the lamp ves- 

40 sels is adjusted. It is highly complicated to gen- 
erate white light whose colour temperature is ad- 
justable over a certain range by moans of such a 
low-pressure mercury discharge lamp. Since the 
cathode of this low-pressure mercury discharge 

45 lamp is constructed as a common cathode, and the 
low-pressure mercury discharge lamp is operated 
with a direct current, a fast generation of the dis- 
charge in each of the lamp vessels is achieved in 
order to render the colour of the light radiated by 

50 the low-pressure mercury discharge lamp repn> 
ducible. 

Preferably, the low-pressure mercury discharge 
lamp according to the invention is also provided 
with means III for adjusting the sum of the effective 
55 value of the first current and the effective value of 
the second current These means III render it pos- 
sible to adjust the luminous flux of the light jointly 
radiated by the first and the second lamp vessel. 
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Thus the luminous flux as well as the colour point 
of the light radiated by the low-pressure mercury 
discharge lamp can be adjusted. 

It is favourable when the means f comprise a 
first DC-AC converter and a second DC-AC con- 
verter, each DC-AC converter comprising two 
switching elements, an inductive element, and a 
capacitive element. These DC- AC converters are of 
the so-called half-bridge type, generating the first 
and the second current with a comparatively high 
efficiency. It is aiso possible to construct the 
moans 1 in a comparatively simple manner in that 
the capacitive etement of the first DC-AC converter 
and the capacitive element of the second DC-AC 
converter comprise at least one common capacitor. 

The means U may be constructed in a com- 
paratively simple manner in that the means II com- 
prise means for low-frequency interruption of the 
first current and the second current. It was found in 
this case that the operation and the useful life of 
the low-pressure mercury discharge lamp are posi- 
tively influenced when the Jow-pressure mercury 
discharge lamp is in addition provided with means 
IV for generating a current through the first elec- 
trode when the first current through the means II is 
interrupted and for generating a current through the 
second electrode when the second current through 
the mea^s II is interrupted. This measure prevents 
the first and second electrodes from cooling down 
strongly during the respective interruptions of tlie 
first and second currents. 

Embodiments of the invention will be explained 
with reference to a drawing, in which 

Fig, 1 is a diagrammatic picture of the construc- 
tion of an embodiment of a low-pressure mer- 
cury discharge lamp according to the invention, 
and 

Rg. 2 shows the embodiment of Fig. 1 in more 
detail 

In Fig. 1, LAI and La2 designate a first and a 
second lamp vessel, respectively. The two lamp 
vessels contain a filling comprising mercury and 
rare gas and are interconnected through a connec* 
tion V which allows the filling to pass. The wall of 
the first lamp vessel La1 is coated with a first 
luminescent layer of a first composition whic^ radi- 
ates white light of a first colour temperature during 
lamp operation. The wall of the second lamp vessel 
La2 is coated with a second luminescent layer of a 
second composition different from the first which 
radiates white light of a second colour temperature 
different from the first during lamp operation. The 
lamp vessels Lai and La2 er^cfose a discharge 
space. A first electrode E11» a second electrode 
E12 and a further electrode E13 are arranged in 
this discharge space, f are means for generating a 
first high-frequency current of changing polarity 
through the first lamp vessel Lai and a second 



high-frequency current of changing polarity through 
the second tamp vessel La2, Means I are coupled 
to the electrodes Ell, E12 and E13 for this pur- 
pose. t\ are means for adjusting the ratio between 

5 the effective values of the first current and the 
second current. Means 11 are coupled to means i 
for this purpose. These coupfings have been in- 
dicated with broken lines in Fig. 1, 

The operation of the low-pressure mercury dis- 

jo charge lamp shown in Fig, 1 is as follows. 

When connection terminals not shown in Fig. 1 
and forming part of means I are connected to a 
supply voltage source, the low-pressure mercury 
discharge lamp is ignited by means which are also 

IS not shown. During the ensuing stationary opera^on, 
a first high-frequency current of changing polarity 
flows through the first lamp vessel Lai between 
first electrode E11 and further electrode E13. A 
second high-frequency current of changing polarity 

2o at the same time flows In the second lamp vessel 
La2 between the second electrode E12 and the 
further electrode El 3. The colour temperature of 
the tight radiated by the low-pressure mercury dis- 
charge lamp is determined by ^e ratio between 

25 the effective values of the first current and of the 
second current. Through adjustment of this ratio by 
means II. the colour temperature of the light radi- 
ated by the low-pressure mercury discharge lamp 
may be adjusted over a range whose boundaries 

30 follow from the compositions of the lirst and sec- 
ond luminescent layers. 

In Fig, 2, components 1-11, 14 and 20 together 
with the control circuit SO form means I for gen- 
erating a first current through the first lamp vessel 

35 and a second current through the second lamp 
vesseL Switching elements 6 and 7, inductive ele- 
ment 14 and capacitors 8 and 9 together with 
control circuit SC form a first DC-AC converter. 
Switching elements 10 and 11. inductive element 

40 20 and capacitors 8 and 9 together with control 
circuit SC form a second DC-AC converter. Capaci- 
tors 8 and 9 thus form part of both the first and the 
second DC-AC converter. Circuit portion IVa for- 
ming part of the means If together with control 

45 circuit SC and switching elements 12 and 13 forms 
means for the low-frequency interruption of the first 
and second currents. Circuit portion fVa together 
with control circuit SC and switching elements 12 
and 1 3 also serves to form means IV for generating 

60 a current through the first electrode Ell when the 
first current is interrupted and for generating a 
current through the second electrode El 2 when the 
second current is interrupted, in addition, the low- 
pressure mercury discharge lamp shown in Fig. 2 

55 comprises means II for adjusting the ratio between 
the effective vafues of the first and the second 
current, and means III for adjusting the sum of the 
effective values of the first current and the second 
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current 

1 and 2 denote terminals for ct^nection to a 
supply vottage source which supplies a supply 
voltage of changing polarity, TerminaJs 1 and 2 at 
the same time form input terminals for diode bridge 
3. Terminals 4 and 5 form output terminals of diode 
bridge 3. Terminal 4 is connected to terminal 5 
through capacitor 70, Capacitor 70 is shunted by a 
series circuit of switching elements 6 and 7. by a 
series circuit of capacitor 8 and capacitor 9, and by 
a series circuit of switching elements 10 and 11. 
Contro! electrodes of the switching elements 6^ 7, 
10 and 11 are coupled to the control circuit SC for 
generating a signal so as to render the switching 
elements 6, 7, 10, 11, 12 and 13 conducting and 
non-conducting. A common junction point of 
switching element 6 and switching element 7 is 
connected to a first side of inductive element 14. A 
second side of inductive element 14 is connected 
to a first end of electrode Ell, A second end of 
electrode Ell is connected to electrode E13 and to 
a first side of capacitor 9 vis switching element 12. 
A control electrode of switching element 12 is 
coupled to the control circuit SC. A common junc- 
tion point of switching element ID and switching 
element 1 1 is connected to a first side of inductive 
element 20. A second side of inductive element 20 
is connected to a first end of electrode El 2, A 
second end of electrode El 2 is connected to elec- 
trode El 3 and the first side of capacitor 9 via 
switching element 13. A control electrode of switch- 
ing element 13 is coupled to the control circuit SC. 
The control circuit SC is coupled to means ir for 
adjusting the ratio between the effective value of 
the first current and the effective value of the 
second cunrent. The control circuit SC is also coup- 
led to means III for adjusting the sum of the effec- 
tive values of the first current and the second 
current. The control circuit SC is also coupled to 
the circuit portion IVa. 

The operation of the low-pressure mercury dis- 
charge lamp shown rn Rg, 2 is as follows. 

When terminals 1 and 2 are connected to a 
supply voltage source, a DC voltage is present 
across capacitor 70, The control circuit SC renders 
the switching elements 6, 7, 10 and 1 1 conducting 
and non-conducting with high frequency during sta- 
tionary lamp operation. At the same time, the 
means II render the switching element 13 conduct- 
ing and the switching element 12 non-conducting 
via the control circuit SC during a first time interval 
of a low-frequency period. As a result of this, a 
substantially square-wave high-frequency potential 
is present at the common junction point of switch- 
ing element 6 and switching element 7, which 
causes a high-frequency cun^ent to flow through the 
lamp vessel Lai during the first time interval. A 
substantially square-wave high-frequency potential 
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is also present at the common junction point of 
switching eiement 10 and switching element 11, 
which causes a high-frequency current to flow 
through electrode E12 and switching element 13. 

6 This high-frequency current heats the electrode 
E12. No current flows in the lamp vessel La2 
during the first time interval of the low-frequency 
period. During a second time interval of the low- 
frequency period, the control circuit SC renders the 

10 switching element 12 conducting and the switching 
element 13 non-conducting. As a result of this, a 
high-frequency current flows through the lamp ves- 
sel La2 during this second time interval of the low- 
frequency period. At the same time, a high-fre- 

75 quency current flows through the electrode Ell 
and the switching element 12. This latter high- 
frequency current heats the electrode Ell during 
the second time interval of the low-frequency pe- 
riod. The colour point of the light radiated by the 

20 low-pressure mercury discharge lamp is adjusted 
through adjustment of the ratio between the first 
time interval and the second time interval of a low- 
frequency period through means IL The luminous 
flux of the low-pressure mercury discharge lamp is 

25 at Its maximum when the sum of the durations of 
the first time Interval and the second time interval 
is substantially equal to the duration of a low- 
frequency period. This luminous flux may be re- 
duced in that the two switching elements 12 and 13 

30 are rendered both conducting during a third time 
interval of the low-frequency period through means 
ill and control circuit SC. During this third time 
interval, no current flows through the first lamp 
vessel La1 and the second lamp vessel La2. Both 

35 electrode Ell and electrode El 2 are heated, how- 
ever, since a high-frequency current flows both 
through electrode Ell and switching element 12 
and through electrode El 2 and switching element 
1 3 during this third time interval. 

40 It is noted here that it is alternatively possible 

to cause an uninterrupted high-frequency current to 
flow both through lamp vessel Lai and through 
lamp vessel La2, and to adjust the cotour point of 
the light radiated by the low-pressure mercury dis- 

45 charge lamp through adjustment of the ratio be- 
tween the amplitudes of the ftrst and the second 
current. This may t>e realised, for example, in that 
the ratio between the duty cycle of the switching 
elements 6 and 7 on the one hand and the duty 

50 cycle of the switching elements 10 and 11 on the 
other hand is adjusted. It is also possible to adjust 
the luminous flux ot the low-pressure mercury dis- 
charge lamp by means of these duty cycles. An* 
other possibility Is to choose the frequency with 

56 which switching element 6 and switching element 7 
are rendered conducting to be different from the 
frequency with which switching element 10 and 
switching element 11 are rendered conducting. The 
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colour point of the light radiated by the low-pres- 
sure mercury discharge lamp may then be ad- 
justed through the choice of the ratio between 
these two frequencies. The luminous flux of the 
fow-pressure mercury discharge lamp may aiso be 
adjusted by way of these frequencies. In both 
cases, the switching elements 12 and 13 and the 
portion of the control circuit SC which renders 
these switching elements conducting and non-con- 
ducting may be omitted. 

Claims 



4. A low-pressure mercury discharge ]amp as 
claimed in Claim 3, characterized In that the 
capacitive element of the first DC- AC converter 
and the capacitive element of the second DC- 

5 AC converts comprise at least one common 

capacitor. 

5. A low-pressure mercury discharge lamp as 
claimed in any one or several of the preceding 
Claims, characterized in that the means II com- 
prise means for low-frequency interruption of 
the first current and the second current 
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A low-pressure mercury discharge lamp com- 
prising 15 

- a first lamp vessel provided with a first 
electrode, with a fiJiing comprising mer- 
cury and rare gas, and with a first lu- 
minescent layer which radiates white 

light of a first colour temperature cfajring 20 
lamp operation » 

- a second lamp vessel provided with a 
second electrode, whh a filling compris- 
ing mercury and rare gas, and with a 
second luminescent layer which radiates 25 
white light of a second colour tempera- 
ture different from the first during lamp 
operation, 

- means I for generating a frst current 
through the first l^p vessel and a sec- so 
ond current through the second lamp 
vessel, 

- means II for adjusting the ratio between 
the effective value of the first current and 

the effective value of the second current, 35 
characterized in that the first and the second 
lamp vessel are interconnected by means 0I 3 
connection which allows the filling to pass and 
together enclose a discharge space, in that the 
first current and the second current are high- 40 
frequency currents of changing polarity, and in 
that the discharge space contains only one 
further electrode. 



A tow-pressure mercury discharge lamp as 
daimed in Claim 5, characterized in that the 
low-pressure mercury discharge lamp is in ad- 
dition provided with means IV for generating a 
current through the first electrode when the 
first current through the means If is interrupted 
and for generating a cun'ent through the sec- 
ond electrode when the second current 
through the means Jl is interrupted. 



2. A low-pressure mercury discharge lamp as 4S 
claimed in Claim 1, characterized in that the 
low-pressure mercury discharge lamp is in ad- 
dition provided with means III for adjusting the 
sum of the effective vafue of the first current 
and the effective value of the second current. 50 



3. A low-pressure mercury discharge lamp as 
claimed in Claim 1 or 2, characterized in that 
the means I comprise a first DC-AC converter 
and a second DC-AC converter, each DC-AC 55 
converter comprising two switching elements, 
an inductive element, and a capacitive ele- 
ment. 
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